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In an aqueous medium,  the reac t ion  of N-sod io -2 -me thy lbenz imidazo le  with monoha logen-sub-  
st i tuted ni t rogenous a r o m a t i c  he t e rocyc l e s  containing the halogen in the a posi t ion to the n i t ro -  
gen atom m a y  be cons ide red  as a method for  obtaining N - b e t a r y l - 2 - m e t h y l b e n z i m i d a z  oles.~ 1-  (Ben- 
z o x a z o l - 2 - y l ) -  and t - ( b e n z o t h i a z o l - 2 - y l ) - 2 - m e t h y l b e n z i m i d a z o l e s  have been synthesized;  imid-  
acyanine dyes have been obtained with benzo th iazo l -2 -y l  groups on the ni t rogen a toms  of the 
benzimidazole  nuclei  f rom the methiodide of the la t t e r .  

Of the N-he t a ry lbenz imidazo le s  and t he i r  sa l t s ,  only compounds containing pyridine [1-3] and benz -  
imidazole  [4, 5] r e s idues  a re  known. Some of these  compounds have been obtained by d i rec t  he ta ry la t ion  - 
for  example ,  benz imidazo ly lbenz imidazo l ium sa l t s  by heating benzimidazole  with 2 -ch lorobenz imidazo le  or  
with 2 - c h l o r o - l - m e t h y l b e n z i m i d a z o t e  [5]. 

It  appeared  of in te res t  to synthes ize  2 -me thy lbenz imidazo les  with o ther  e lec t rophi l ic  he t a ry l  sub-  
st i tuents  on the 1-n i t rogen  a tom of the imidazole  r ing and to de te rmine  the poss ibi l i ty  of obtaining q u a t e r -  
na ry  sa l t s  f rom them,  and imidacyanines  f rom these  sa l t s .  Fo r  this purpose ,  for  the he ta ry la t ion  of 2- 
methylbenz imidazole  we have used 2-chlorobenzoxazole  and 2-chlorobenzoth iazole ,  which were  caused  to 
r eac t  with N-sod io -2 -me thy lbenz imidazo le ,  p r e p a r e d  by a method [6] now somewhat  modif ied for  p e r f o r m -  
ance in d ime thy l fo rmamide .  The b r i e f  heating of 2-chlorobenzoxazole  o r  2-chlorobenzothiazole  with a 
solution of N- sod io -2 -me thy lbenz imidazo le  in d ime thy l fo rmamide  gave good yie lds  of 1 - (benzoxazo l -2 -y l ) -  
and 1- (benzoth iazol -2-y l ) -  2 -me thy lbenz imidazo les  (I and ID. 
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On being heated with an exces s  of methy l  iodide, the bases  (I) and (]I) r eac ted  as monoacid  bases :  only 
the N 3 a tom of  the benzimidazole  nucleus took pa r t  in sa l t  format ion ,  with the product ion of the methiodides  
(HI) and (IV). These  sa l t s  a re  e x t r e m e l y  unstable  and decompose  on heating and at leas t  pa r t i a l ly  in some 

* F o r  Communica t ion  V, see [1]. 
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chemica l  reac t ions ;  thus,  it was imposs ib le  to obtain imidacyanine dyes  f rom the sal t  (III), and f r o m  the 
sal t  (IV) they were  obtained only with the accura te  observance  of the se lec ted  conditions and in low yields  
(V and VI). 

F r o m  a compar i son  of the co lors  of the dye (VI) (kma x 518) with that  of known imidacarbocyan ines  - 
1 ,1 ' , 3 ,3 ' - t e t r ame thy l imidaca rbocyan ine  iodide (kma x 491 nm) and 3,3 ' - d i m e t h y l - l , l ' - d i p h e n y l i m i d a c a r b o c y -  
anine iodide (kma x 504 nm) [7] - it follows that in the s y m m e t r i c a l  imidacarbocyanines  the r ep lacemen t  
of the alkyl groups p resen t  on the ni t rogen a toms of the benzimidazole  nuclei  by a ry l  groups and then by 
he ta ry l  groups leads to a success ive  deepening of the color:  the r ep l acemen t  of one me thy l  group by a 
phenyl group causes  a long-wave shift of the absorpt ion m a x i m u m  by 6.5 nm, the r ep l acemen t  of a phenyl 
group by a benzo th iazo l -2 -y l  group a shift by 7 nm, and the r ep lacemen t  of a methyl  group by abenzo th iazo l -  
2-yl  group a shift  by 14 nm. 

E X P E R I M E N T A L  

The main  absorpt ion m a x i m a  of the dyes (kraax) were  de te rmined  on an SF-10 spec t ropho tome te r  in 
ethanol.  

N-Sodio-2-methy lbenz imidazo le .  To a hot solution of 1.32 g (0.01 mole)  of 2 -methylbenz imidazole  
in 10 m l  of anhydrous xylene was added 0.23 g (0.01 g-a tom)  of sodium in one port ion,  and the mix tu re  was 
heated until a v igorous  reac t ion  set  in with the sodium being conver ted  into a g ray  suspension;  heating was 
stopped to slow down the react ion,  and then the whitish suspension was boiled for  2 h. The white prec ip i ta te  
of the N-sodium der ivat ive  was rapidly  f i l te red  off and washed on the f i l t e r  with dry xylene and pe t ro leum 
e ther ,  and it was immedia te ly  dissolved in 10 ml  of pur i f ied and dehydrated d imethy l fo rmamide ,  a f t e r  which 
the solution was f i l te red  f rom res idues  of sodium and was used for  the synthes is  of the N - h e t a r y l - 2 - m e t h y l -  
benzimidazoles .  

1 - (Benzoxazo l -2 -y l ) -2 -me thy lbenz imidazo le  (I). To a solution of N-sod io -2 -me thy lbenz imidazo le  in 
d imethy l fo rmamide  was added 1.54 g (0.01 mole)  of 2-chlorobenzoxazole ,  and the mix ture ,  the t e m p e r a t u r e  
of which had r i s en  spontaneously,  was boiled for  40 rain. Then the d imethy l fo rmamide  was dist i l led off 
comple te ly  in vacuum. The solid res idue  was ex t r ac t ed  with pe t ro l eum e the r  and the solution was then 
mixed with 200 ml  of boiled wate r .  Then it was f i l te red  off again, washed with water ,  and dr ied.  Small  
white needles  with mp 145~ Yield 2.2 g (88.3%). Found: N 17.1%. CisHilN30. Calculated: N 16.9%. 

1 - (Benzoxazo l -2 -y l ) -2 ,3 -d imethy lbenz imidazo l ium Iodide (IS). A mix tu re  of 0.25 g (0.001 mole)  of 
the base (I) and 2 m l  of methyl  iodide was heated in a sea led  glass  tube at 115-125~ for  2 h. The mix ture  
was t r e a t ed  with acetone and f i l tered,  and the res idue was washed with acetone.  Yield a lmos t  quanti tat ive.  
The substance was c rys ta l l i zed  f rom 25 m l  of ethanol (using carbon) and was washed with ethanol and 
e the r .  Lus t rous  co lo r l e s s  p la tes  with mp 240~ (decomp.).  Found: I 32.8%. Ci~H14IN~O. Calculated: 
I 32.5%. 

1 - (Benzo th iazo l -2 -y l ) -2 -methy lbenz imidazo le  (II). To a solution of N-sod io -2 -methy lbenz imidazo le  
was added 1.7 g (0.01 mole)  of 2-chlorbenzothiazole ,  and the mix tu re  was boiled fo r  45 rain.  The p r e c i p i -  
ta te  of sodium chloride was f i l te red  off and everyth ing boil ing at a r e s idua l  p r e s s u r e  of 2 m m  on heating 
in aba th ,  the t e m p e r a t u r e  of which was r a i sed  during dist i l lat ion f rom 30 to 70~ dist i l led off. The 
c rys t a l l i zed  residue was washed by decantat ion with pe t ro leum e ther ,  t r e a t ed  with 25 m l  of 20% caust ic  
soda heated to 60~ washed with water ,  and dried in the a i r .  Then it was ex t rac ted  th ree  t imes  with hot 
heptane (30, 10, and 10 ml) ,  the ex t rac t  was decolor ized  with carbon and it was left for  3 h; the product  
was washed with pe t ro leum e ther .  Yield 1.5 g (56.5%). Color less  c r y s t a l s  with mp 80-82~ Found: N 16.0; 
S 12.1%o CI~HllN~S. Calculated: N 15.8; S 12.1%. 

1 - (Benzo th iazo l -2 -y l ) -2 ,3 -d imethy lbenz imidazo l ium Iodide (IV). This  was obtained in a s i m i l a r  m a n -  
ne r  to the methiodide of the base  (I), but in this case  the t ime  of heating was 1 h at 100~ Yield a lmos t  
quanti tat ive.  It  was c rys t a l l i zed  f rom 180-190 ml  of ethanol.  Color less  c r y s t a l s  with a m o t h e r - o f - p e a r l  
lus te r ,  mp 269-270~ (decomp.).  Found: I 31.0%. C16H~4INsS. Calculated: I 31.2%o 

5-{ 2- [1- (Benzoth iazo l -2-y l ) -3 -methy lbenz imidazo l in -2-y l idene  ]ethylidene} -3 -e thy l -2 - th ioxo th i a -  
zol idin-4-one (V). A mix ture  of 1.0 g (2.46 mmoles )  of the methiodide (IV), 0.67 g (2.25 mmoles )  of  S - (ace -  
tani l idomethylene)-3-e thyl rhodanine ,  5 ml  of anhydrous pyridine,  and 0.4 g of t r i e thy lamine  was heated 
to the boil,  and the resul t ing solution was heated in the boil ing wa te r  bath  for  50 rain. Then 30 m l  of 
ethanol was added and the mix ture  was left  for  1 h. The prec ip i ta te  of dye was washed with e the r  and d i s -  
solved in 4 ml  of pyridine,  the solution was t r ea t ed  with 4 ml  of ethanol,  and, a f t e r  2 h, long ac icu la r  red 
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c rys t a l s  of the dye (V) with a slight bluish tinge were f i l tered off; mp 206-208~ hmax 521 nm. Yield 
0.05 g (5%). Found: N 12.4; S 21.1%. C22I~I~8N4OS 3. Calculated: N 12.4; S 21.3%. 

On standing for  2-3 days, the alcoholic pyridine mo the r  solution f rom which the dye (V) had been 
f i l te red  off deposited a smal l  amount of yellow c rys t a l s  which were  not investigated; this substance - ob- 
viously a decomposit ion product  of the dye - is formed in large amount if the p repara t ion  of the dye is p e r -  
fo rmed  under  more  severe  conditions.  

1 ,1 ' -Di (benzoth iaze l -2-y l ) -3 ,3 ' -d imethyl imidacarboeyanine  Iodide WI). A solution of 0.88 g (0.006 
mole) of diethoxymethyl  acetate  [8] in 2 ml  of ni t robenzene was added to a hot suspension of 0.81 g (0.002 
mole) of the methiodide (IV) in 13 ml of ni t robenzene,  and the mixture  was rapidly heated to 120~ a f t e r  
which it was heated for  another  1 h on the boil ing-water bath. Then it was poured into 100 ml of e the r  and 
the dye was f i l te red  off and was washed repeatedly  with e the r  and 4-5 t imes  by decantation with hot water ,  
being carefu l ly  t r i t u ra t ed  with it; it was kept under  water  until  it solidified. Then it was ground, washed 
with water ,  and dissolved in 7 ml  of pyridine,  and the solution was f i l te red  and was poured into a hot solu-  
tion of 0.5 g of sodium iodide in 35 ml of ethanol.  After  3-4 h, the prec ip i ta te  of the dye was washed with 
water  and with e the r ,  Yield 0.15 g (21.5%). Dark red c rys t a l s  with a greenish  meta l l ic  lus ter ,  mp 210~ 
(deeomp.). Found: I 17.9%. C33tt25IN6S2. Calculated: I18.2%. hma x 518rim. Under UV light, an ethanolie 
solution of the dye has an intense orange f luorescence .  
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